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Introduction 

Speoifioation  and  Administration  of  A.C.S.  ST.  MARGARETS 
Equipment  and  Facilities  aboard  A.C.S.  ST.  MARGARETS 
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ia)  Cable  Machinery 
b)  Lifting  facilities 
e;  Laboratory  facilities 

i)  Main  Laboratory 

iij  Deck  Laboratory 

iii)  Vet  Laboratory  St  Dark  Room 

iv)  Amplifier  Space 

v)  Interconnecting  Cables 

vi)  Cable  test  gear 

id)  Power  Supplies 

e)  Navigational  Equipment 
f)  Communications  Equipment 

i )  Commercial  equipment 
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(h)  Accommodation 
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So ms  of  the  work  accomplished  by  A.C.S.  ST.  MARGARETS 
A.C.S.  BULLFINCH 
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INTRODUCTION 


A.C.S.  ST.  MARGARETS  was  built  by  Swan  Hunter  of  Hewoaatle-upon-Tyne 
in  1944  as  a  conventional  cable  repair  ship*  In  this  role,  much  good 
work  was  done  and  during  the  period  1 952-1 960  many  small  bottom-laid  units 
were  put  down.  In  i960  it  beoame  olear  that  a  "general  purpose"  Research 
and  Cable  Ship  with  heavy  lift  and  additional  laboratory  faoilitiea  was 
needed,  to  lay  units  weighing  about  12  tons,  and  to  assist  in  the 
military  acoustic  and  oceanographic  programmes. 

In  1961  ST.  MARGARETS  was  taken  in  hand  by  H.M.  Dockyard,  Devonport 
for  this  oonversion.  The  purpose  of  this  note  is  to  list  the  facilities 
at  present  offered  aboard  A.C.S.  ST.  MARGARETS.  Some  mention  will  be 
made  also  of  the  facilities  aboard  A.C.S.  BULLFINCH,  which  has  undergone 
a  rather  different  oonversion. 


2.  SPECIFICATION  &  ADMINISTRATION 
Length  overall 
Breadth 
Gross  Tonnage 
Net  Tonnage 
Loaded  draft 
Speed 
Enduranoe 

Cable  Colling  Capaoity 
Complement 


OF  A.C.S.  ST.  MARGARETS 
263’  4" 

36*  3" 

1549*20  tons 
589.72  tons 
16.6  ft. 

10&  knots 

3,360  mileB  at  10  knots 

7,000  ou.ft.  or  370  tons 

11  Officers,  8  Scientific  Offloers, 
57  Ratings 


The  main  propulsion  is  twin  aorew,  triple  expansion  steam  reciprocating 
engines,  with  a  — -Hmiw  seagoing  Horse  Power  of  1266.  Steam  ia  supplied 
by  two  Baboook  and  Wiloox  water  tube  boilers  of  the  sinuous  header  type. 

The  fuel  oapaoity  is  260  tons,  and  the  fresh  water  oapaoity  128  tons. 

The  evaporator  is  oapable  of  making  18  tons  of  fresh  water  eaoh  day. 

This  apparently  large  orew  is  carried,  to  provide  a  large  fore-deok 
orew  during  oable  and  unit  laying  operations.  In  contrast  to  other 
re sear oh  ships,  (e.g.  R.R.S.  DISCOVERT ,  U.S.S.  CHAIN),  ST.  MARGARETS 
fore-deok  orew  perform  all  the  "over-the-side"  work  during  soientiflo 
data-oolleoting  cruises,  thus  permitting  the  oolleotion  of  the  data  by 
a  muoh  smaller  soientiflo  team. 


The  Cable  Ship  Servioe,  operated  by  Direotor  General  of  Weapons, 
Underwater,  (Naval)  Bath,  through  the  Superintendent,  Admiralty  Cable 
Ships,  is  a  small  "Civil-Servioe"  manned  organisation.  This  method  of 
manning  has  built  up  a  team  of  Ship's  Offloers  and  Key  Ratings  with  a 
vast  experience  of  this  type  of  work.  (Contrast  the  American  treatment 
of  their  Cable  Ship  Servioe  as  a  normal  unit  of  the  Navy). 


The  ships  are  administered  by  S.A.C.3.  under  Commander-in-Chief , 
Plymouth  and  are  maintained  hy  H.M.  Dookyard,  Dsyonport. 

The  programme  of  ship's  operations  are  oo-ordinated  by  D.C.W.O.(V) 
in  oonsultation  with  the  various  user  departments. 

3.  scmpMorr  aid  pacilitibs  aboabd  a,c-s.  ar.  niRQtagi«a 

a)  Cable  Machinery 

Three  6  feet  Bow  Sheaves  are  fitted ,  and  tested  to  operate 
at  2$  tons.  They  oan  be  olearly  seen  in  figure  32. 

Cable  tension  is  measured  by  means  of  load-oell  dynamometers , 
oalibrated  to  read  to  30  tons,  with  repeaters  on  the  upper  bridge, 
navigation  bridge,  fore-deok  and  bows.  The  sheaves  and  load  oells 
oaa  be  seen  in  figure  1 . 

The  main  oable  machinery  consists  of  two  6  feet  diameter  open 
sided  drums,  ooupled  to  two  Johnson  &  Phillips  steam  engines.  These 
engines  may  be  ooupled  to  the  drums  in  the  following  fashion. 

1  engine  to  each  drum,  high  gear,  7ir  tons/ (maximum  pi ok  up 
speed  230  ft ./min  at  3  tons) 

1  engine  to  eaoh  drum,  low  gear.  13  tons/ (marl as  pick  up 
speed  100  ft ./min.  at  13  tons) 

2  engines  to  one  drum,  low  gear.  30  tons/ (maximum  pick  up 
speed  100  ft. /min.  at  30  tons) 

These  drums  are  fitted  with  fleeting  knives,  Heenan  and 
Proude  Water  Brakes,  and  water  oooled  wood  block  band  brakes. 

The  oable  machinery  oaa  be  seen  in  figures  2,  3,  32,  34. 

Two  oable  tanks  24  feet  and  23  feet  in  diameter,  with  fitted 
orinolines,  and  divided  into  inner  and  outer  coiling  spaoes  have  a 
total  oapaoity  of  7000  ou.  ft.  or  370  tons.  The  interior  of 
lo.  2  Cable  Tank  oan  be  seen  in  figure  4. 

■any  ring  bolts  are  fitted  in  strategio  positions  on  the  deck 
to  permit  the  "stoppering-off*  of  oable,  and  eaoh  tested  to  23  tons. 

When  so  desired  it  is  possible  to  utilise  the  oable  machinery, 
and  6x3  oable  rope  (breaking  strain  18  tons)  in  oon junction  with 
serap  underwater  oable  to  anohor  the  ship  in  depths  of  up  to 
3000  fathoms  in  winds  of  up  to  Poroe  5*  This  "sea-anchor"  oan  be 
transferred  aft,  to  anohor  the  ship  by  the  stern  and  provide  a 
dear  fore-deok.  A  sail  may  also  be  fitted  to  the  main  derriok 
to  keep  the  ship  stern  to  wind. 
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(b)  Lifting  facilities 

A  single  foremast  on  the  oentre  line  of  the  ship,  carries  two 
derricks.  The  larger  port-side  derriok  has  a  capacity  of  1  tons, 
and  may  be  used  on  either  side  of  the  ship,  but  not  abaft  the  beam. 
The  smaller  derriok  on  the  starboard  aide  has  been  lengthened  to 
36  ft.  and  down-graded  to  2£  tons.  This  derriok  will  plumb  the 
fore-hold,  and  is  used  for  loading,  and  buoy-work  see  figure  1. 

The  main  derriok  is  powered  by  two  5  ton  steam  winohes,  (one  to 
control  the  fourfold  purohase,  and  one  the  fourfold  topping  lift) 
see  figure  5*  The  smaller  derriok  is  normally  served  by  the 
Emerson  Walker  Capstan,  whioh  has  a  maximum  working  load  of  3&  tons. 

A  shorter  derriok  with  a  oapaoity  of  3  tons  is  stored  at 
Tumohapel. 

The  anohor  winohes  are  provided  with  wind-lass  barrels,  whioh 
may  be  used  to  work  guy-ropes  eto. 

Aft  of  the  bridge  on  the  port  side  has  been  fitted  an 
Oceanographic  Winch  and  Kemp  Davit.  This  win oh  may  be  used  for 
Bathy-Dips  and  Bottle  samples,  and  has  a  oapaoity  of  4000  metres 
of  4  mm  wire.  This  winch  is  also  steam  driven.  Whilst  this  site 
is  far  from  ideal,  it  enables  the  win oh  to  be  fitted  without 
"oluttering-up"  the  fore-debk.  This  winoh  may  be  seen  in  figure  6. 

At  the  stem  is  fitted  a  10  ton  steam  winoh  to  operate  the 
stem  anohor,  and  drum  ends  are  also  fitted  to  provide  power  for 
the  boat  davits,  and  for  use  as  a  stem  capstan  during  mooring. 

The  winoh  drum  oarries  300  fathoms  of  4"  wire.  The  stem  anohor 
is  oarried  stowed  on  a  oradle  and  weighs  tons.  This  installation 
may  be  seen  in  figures  7  and  8. 

On  the  starboard  side,  at  bridge  level  is  fitted  a  Kelvin 
El eo trio  sounding  machine  and  boom,  whioh  may  be  used  with  "snappers" 
to  obtain  bottom  samples  in  shallow  water.  300  fathoms  of 
wire  are  fitted. 

Davits  with  a  lifting  oapaoity  of  5  owt.  are  located  on  the 
port  and  starboard  sides,  just  forward  of  the  bridge  struoture , 
approximately  20  feet  from  the  stem  on  the  port  side,  and  at  the 
stem. 

0)  iaSaaSgSL 

(i)  Main  Laboratory 

Bo.  3  oable  tank  has  been  oonverted  into  a  battery  room, 
and  main  eleotronlo  laboratory.  This  laboratory  is  fitted 
with  10  six-feet  standard  19"  Cabinet  racks.  One  benoh  with 
cupboards,  one  work  benoh,  and  a  desk.  Aooess  is  provided 
by  a  oentral  ladder  from  main  deok  level.  The  ladder  may  be 
removed  and  heavy  equipment  lowered  from  the  deok  laboratory, 
provided  it  does  not  exoeed  5' 6"  in  height  and  3  feet  in 
diameter. 
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This  laboratory  la  lit  by  fluoresoent  fittings  auppllad 
by  the  ships  D.C.  mains,  and  is  auppllad  with  50  o/a  230  volts 
A.C.  440  volts  50  o/a  3  pbasa  A.C.  250  volts  D.C.  from  tha  low 
power  battery,  6  volta  D.C.  from  3  LL  Batteries  and 
220  or  110  volts  D.C.  from  the  main  battery.  These 
faeilitiea  may  be  seen  in  figures  9,  10,  11. 

(ii)  Deok  Laboratory 

This  laboratory  is  situated  at  the  after  end  of  the 
shelter  deok,  and  is  fitted  with  one  benoh,  one  desk,  and  one 
safe.  The  deok  laboratory  is  extremely  useful  when  only  a 
small  amount  of  equipment  is  carried,  or  it  may  be  used  as  an 
analysis  room,  during  trials. 

This  laboratory  is  supplied  with  220  volts  D.C.  and 
230  volts  50  o/a  A.C.  and  may  be  seen  in  figure  12. 

(iii)  Wet  Laboratory  A  Dark  Boon 


This  is  the  latest  faoility  added  to  91 .  MABQAR1TS,  and 
is  on  the  port  side  adjacent  to  the  ooeanographio  winch. 

It  is  fitted  with  a  rack,  drain  tray  for  water  bottles,  and  a 
large  sink.  The  port  is  fitted  with  a  "dead-light"  and 
curtains  are  available  to  oover  the  door.  Photographic 
safelights  are  fitted,  and  the  room  may  be  used  for  the 
processing  of  film  at  sea.  Bo  photographic  equipment  is  st 
present  installed.  The  wet  laboratory  is  supplied  with 
220  volts  D.C.  and  may  be  seen  in  figure  13. 

(iv)  Amplifier  Space 

The  after  end  of  the  main  hold  has  been  converted  into 
a  laboratory  spaoe,  and  is  intended  eventually  to  house  a 
high  power  amplifier  for  acoustic  research  purposes.  At 
present  no  amplifier  is  fitted,  and  the  spaoe  is  used  as  a 
ship's  store. 

The  amplifier  spaoe  is  fed  with  230  volts  50  o/s  A.C. 

440  volts  3  phase  50  o/s  A.C.  and  220  and  110  volts  D.C. 
from  the  main  battery. 

(v)  Inter- connecting  eablea 

The  fore-deck,  deok  laboratory,  main  laboratory,  after 
deok,  lower  bridge  and  cable  tanks  are  oonneotion  by  junction 
boxes  and  soreened  cables.  Cable  trunking  is  provided  between 
the  oable  tanks  and  the  main  laboratory,  and  between  the 
main  and  deok  laboratories. 

(vi)  Cable  test  gear 

Conventional  test  gear  to  enable  D.C.  measurements  to  be 
made  on  good  and  defeotive  oables  is  installed  on  the  port 
side  of  the  lower  bridge.  See  figure  18. 
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d)  Power  Supplies 

The  ship*  supply  of  eleotric  power  is  normally  obtains*  st 
ssa  from  220  volt  D.C.  stoaa  possrod  generators ,  ons  50  Kw  and  ons 
40  Xw.  ftaergenoy  power  is  supplied  by  one  30  Xw  220  volt  D.C. 
diesel  generator. 

Rotary  D.C.  -  A.C.  oonvertors  are  fitted  to  provide  50  o/s  for 
the  various  navigational  and  oosnunioation  equipment. 

The  laboratories  are  supplied  by  two  10  Kw  230  volts  50  o/s 
alternators,  and  one  3  phase  230  volts  2.5  Xv  50  o/s  A.C.  machine. 

A  transformer  is  fitted  in  the  laboratory  to  supply  440  volts 
3  phase.  These  naohines  are  shown  in  figure  14. 

One  of  the  onsmnnl cations  sets  (ABC  52  described  later)  needs 
400  o/s  200  volts  3  phase  A.C. ,  which  is  supplied  by  the  1  Xw  machine 
sited  in  the  oable  flat.  This  naohine  along  with  one  of  tbs 
"ships"  50  o/s  alternators  may  be  seen  in  figure  15. 

The  battery  room  shown  in  figure  16  contains  3  lead/ acid 
batteries.  One  battery  of  3  U>  oells  provides  6  volts  D.C.  for 
the  main  laboratory,  the  second  battery  of  125  S.A.T.C.  oells 
provides  250  volts  D.C.  for  tbs  main  laboratory.  Tbs  main  battery 
consists  of  110  LL  oalls  tapped  at  the  aid  pt.  This  battery  may  be 
used  to  power  essential  ship's  services,  and  the  laboratory  generators. 

In  this  latter  oondition  it  is  possible  to  operate  the  ship  in 
"silent-ship"  oondition  for  6  hours.  A  battery  charging  room  is 
fitted,  and  the  battery  may  be  re-eharged  from  ship's  mains  in 
10  hours. 

a)  Havlaatlonal  Bculwent 

9T.  MABGARXTS  is  fitted  with  a  comprehensive  range  of 
navigational  equipment. 

The  gyro-oonpass  shown  in  figure  17  is  fitted  with  three 
repeaters  on  the  upper  bridge,  two  repeaters  on  tbs  lower  bridge,  a 
steering  repeater,  and  one  repeater  at  the  bows  for  use  by  the 
Chief  Offioor  during  oable  work.  Repeaters  are  also  fitted  to  the 
radar,  I.T./D.T.  set,  in  the  chart  room,  and  the  after  steering 
position. 

Deooa  Radar  Type  974  fitted  with  gyro-stabilised  display  is 
fitted  in  the  Chart  Boon  and  we  the  upper  bridge,  see  figures  21  and  22. 

QJI.10  Deooa  Vavigator  equipment  is  fitted.  The  receiver  is  in 
the  Chart  Room,  and  the  deoometers  are  mounted  on  the  chart  table 
on  the  starboard  side  of  the  bridge.  Tor  special  trials  Deooa 
Track  Plotter  equipment  is  hired.  See  figures  19  -  10. 

Two  eoho  sounders  are  fitted,  Type  765  for  shallow  water  use 
and  Type  773  for  deep  water.  The  Type  773  is  fitted  'for  but  not 
with'  precision  depth-re 00 rder  equipment,  see  figure  20. 
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F.M.12  M.F./D.F.  is  fitted  in  the  chart  room  along  with 
Loren  DA 32  see  figures  20  and  21 . 

Chernikeef  and  Walker  logs  are  fitted,  see  figure  19* 

On  the  upper  bridge  are  installed  two  9'  base  rangefinders, 
see  figure  22  and  2  one  aster  and  one  £  metre  portable  rangefinders 
are  available. 

f)  Communications  Equipment 

ST.  1ABQABBTS  is  .fitted  with  the  normal  communications  equipment 
required  bgr  the  Ministry  of  Transport  for  her  class,  and  in  addition 
is  fitted  with  some  naval  equipment,  see  figure  23* 

(i)  Coassroial  Equipment 

lain  Transmitter  Marooni  Ooe&nspan  modified  for 
B/T  and  fitted  with  a  variable  frequency  oscillator  unit. 

Main  Beosiver  Marooni  Atalanta 

Auto  Alarm  Marooni  Alert  300  ECS  Guard  Beoeiver, 
Msrooni  Autokey,  automat io  keying  devioe,  and  Marooni 
Vigilant  Auto  alarm  units  are  fitted. 

Sound  Reproduction  Equipment  Marooni  Dynatran 
equipment  is  installed  to  provide  doasstio  radio  faoilities 
in  all  the  aesses. 

All  this  equipment  is  hired  from  Marooni  International 

Marine  Co. 

(ii)  Maval  Equipment 

M.F./H.F.  Transmitter  Type  618  Transaitter  with 
C.A.S.  reoeiver,  and  reaote  control  looated  on  the  bridge 
is  fitted. 

q.H.F.  Type  691  O.H.F.  equipment  in 

fitted  with  reaote -oontrol  positions  looated  on  the  bridge 
and  in  the  deok  laboratory. 

T.H.F.  Treflf^™*  Type  689  V.H.F.  equipment  is 
fitted  with  reaote  oontrol  on  the  bridge.  This  equipment 
may  be  fitted  with  a  seoond  remote- oontrol  unit,  but  this 
is  not  yet  supplied. 

n.nTw.  Hogjflfi  A.B.C.32  O.H.F.  transceiver  fitted 
with  "Violet  Pioture"  honing  equipment  has  been  installed, 
on  the  lower  bridge  and  beaoon  transaitters  operating  on 
243.1  Mo/s  are  available.  This  equipment  is  to  be  fitted 
with  an  additional  aerial  to  provide  an  additional 
U.H.F.  Channel,  see  figures  20  and  24. 
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Talkie-Talkie  Tnasoolvora  Two  Type  Si  5  transceivers 
i  oarrlad  for  oonaunioati 


oable  laying  operations. 


ilea  with  the  beat  or  ahore  during 


Loudspeaker  inter-ooa  faollltiea  are  provided  between  the 
upper  bridge,  lower  bridge,  radio  offioe,  chart-room,  fore-deck, 
bows,  after  deok,  aaln  laboratory,  deck  laboratory,  and 
telephone  faoilitiee  are  provided  between  the  lower  bridge, 
deok  laboratory,  aaln  laboratory,  amplifier  rooa,  engine  rooa, 
gyro  rooa,  after  deefc. 

g)  life-rafts 

ST.  Umars  oarrlea  one  25  ft.  and  one  23  ft.  aotor  boate 
and  one  32  ft.  oable  outter  fitted  with  eheave  and  davit,  oapable 
of  oarryiag  3  tone  of  oable.  fbeae  beata  are  need  ea  "work-boat a" 
with  the  aotor  boate  towing  the  oable  outter  during  chore-end  laya. 

Life-aaving  equipaant  oonaiata  of  eight  20  aan  life-rafte  earrled 
4  on  eaoh  aide  of  the  whip,  two  on  the  lower  bridge,  and  two  on  the 
after  deok.  The  boata  aay  be  aeon  in  flgurea  25,  26  end  27* 

h)  Aoooawodation 

The  offloera  cabin  aeooaaodatlon  haa  remained  aubetantlally 
unaltered  by  the  oonveraion.  Additional  oabina,  aoae  a ingle  berth, 
and  aoae  twin  berth,  aee  flgurea  28  and  29,  have  been  provided  for 
eight  aeientifio  ataff .  The  ward-rooa  hae  been  enlarged  to 
provide  additional  "day-tiaeNepeoe .  See  figure  30.  An  additional 

blook  of  oabina  haa  been  installed  on  the  gun  platfora  and  la  uaed 
by  the  aenior  ratinga,  aee  figure  27.  The  petty  offloera 
aooooaodatlon  haa  been  reaited  and  aoat  oabina  are  twin  berth. 

The  sea-own  and  atokors  oontinue  to  be  aoooemodated  on  eese-deoka  aft. 


J)  ftoWtu 

The  ahipe  vorkahop  la  fitted  with  a  lathe,  vertical  drill  and  a 
shaper.  This  equipaant  although  fitted  aa  an  engineere  repair 
vorkahop,  haa  permitted  trials  equipaant  to  be  repaired  or  nodi fled. 
8ee  figure  31. 


4*  SOW  Of  THg  TO  AC 
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These  photographs  show  soon  of  the  work  which  has  bean  done  by 
ST.  MABflARlTS  alnoe  the  oonveraion  in  1962. 


figure  32,  shows  Tripod  Type  10  loaded  on  the  fore-deok.  This 
tripod  was  22*  high,  had  a  leg-spread  of  26'  and  weighed  12$  tons. 

figure  33,  shows  Type  10  lifted  over  the  side,  preparatory  to  passing 
to  the  bows.  Several  of  these  units,  porfoxaing  various  functions, 
have  been  laid. 
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Vigors  34 ,  shows  Type  21  losdsd  oa  ths  fore-deok  sad  figure  35  shows 
Typs  21  lifted  out.  Type  21  was  60'  long,  10'  high  sad  wsighsd  6J-  tons. 

figurs  36,  shows  s  tsrgst  19*  along  saoh  aids,  and  waiting  3&  tons 
in  air.  This  was  suspsndsd  from  ths  bows  and  from  a  lo.  2  buoy. 

Vigors  37  shows  two  tripods  whioh  wars  laid  by  ST.  MARGARETS. 

Vigors  38  shows  a  transduoar  tsst  rig  wsighing  about  £  ton  and 
12*  overall,  whioh  was  lowsrsd  to  1000*. 

Figure  39,  shows  a  towed  transduoar  about  to  bs  streamed  from  ths 
stern  davit. 

Figure  40  shows  two  towed  bodies  ready  for  streaming. 

Figure  41  shows  a  towed  body  being  lowsrsd  from  ths  starboard  davit. 

It  is  considered  that  31.  MARGARETS  for  some  future  trials  might 
carry,  lower,  and  possibly  lay  a  beam  135'  long  and  weighing  about 
6-8  tons. 

5.  A.C.3.  BULLFINCH 


Whilst  this  note  is  primarily  devoted  to  ST.  MARQABKT3,  it  is  thought 
that  some  rsfsrsnos  to  BULLFINCH  and  her  facilities  should  be  mads. 

At  present  BULLFINCH  carries  ths  same  oable  faoilitiss,  bat  with  ths 
addition  of  ths  third  oable  tank.  BULLFINCH  is  fitted  with  two  3  ton 
derricks,  but  is  not  fitted  with  windhss  or  stern  anchor,  the  power  for 
the  derricks  being  supplied  by  the  capstan. 

BULLFINCH  is  fitted  with  an  eleotronios  laboratory  aft  of  the  Captains 
Cabin,  and  is  fitted  with  ooeanogrsphio  winch  and  wet  laboratory. 

A  main  battery  and  reslllontly  mounted  diesel  generator  are  fitted 
for  silent  ship  operation. 

With  the  ezoeption  of  the  A.R.C.52  U.H.F.  set,  the  oosmunioatlon 
faoilitiss  are  identical,  and  Type  978  Radar  is  fitted  in  lieu  of 
Type  974. 

6.  BALLASTING 


To  oompensate  for  this  additional  "top-weight"  on  both  ships,  many 
tons  of  permanent  ballast  are  now  installed,  (in  faot  ST.  MARGARETS  carries 
268  tons)  and  oertain  limitations  have  been  plaoed  on  the  use  of  ths 
fuel  and  water  tanks. 

7.  ACHMOMLBDQBBETS 

Thanks  are  due  to  Captain  W.H.W.  Mathews  O.B.S.,  R.D.,  Superintendent 
Admiralty  Cable  Ships  for  permission  to  reproduoe  the  information 
oontained  in  his  artiole  in  Journal  of  the  Royal  Naval  Soientifio  Servioe 


Hovember,  1963* 

Thanks  are  due  to  the  Captain  and  Offioers  of  A.C.S.  ST.  MARGARCT8 
and  BULLFHCH  for  this  unstinted  oo-operation  during  many  trials  over 
the  past  years. 

Thanks  are  due  also  to  the  many  photographers  from  many  Admiralty 
Departments  who  hare  assisted  in  the  oolleotion  of  the  photographs 
reproduced  in  this  note. 
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FIG. 2  CABLE  MACHINERY 
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FIG.  3  CABLE  ENGINE  FIG.  4  N<>2  CABLE  TANK  WITH  SCRAP  CABLE 
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FIG.  5  5  TON  WINCH 


FIG.  6  OCEANOGRAPHIC  WINCH  AND  KEMP  DAVIT 
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FIG.  7  STERN  ANCHOR  WINCH 


FIG.  8  STERN  ANCHOR 
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FIG.  9  MAIN  LABORATORY 
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FIG.  10  MAIN  LABORATORY 


FIG.  11  MAIN  LABORATORY 
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FIG.  18  CABLE  TEST  GEAR  MOUNTED  ON  LOWER  BRIDGE 
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FIG.  19  NAVIGATIONAL  EQUIPMENT  ON  LOWER  BRIDGE 
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FIG  27  NEW  ACCOMMODATION 
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FIG.  29  DOUBLE  CABIN 
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FIG.  30  WARD  ROOM 


FIG.  31  SHIPS  WORKSHOP 
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FIG.  33  TYPE  10  LIFTED  OUT 
A  R.l./L  /HI JO  -  47  “ 
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FIG.  38  TRANSDUCER  TEST  RIG 


FIG.  39  STERN  TOWED  TRANSDUCER 
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FIG.  40  TOWED  BODIES  READY  FOR  STREAMING 
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